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“Am Mﬁs ‘f HMW F. actors .
Faowlry, and Staff of Roane State Com Administra- compounds
m Brown, Linda Calpepper, M: m’::a;dc*’”etf” ferred 10 w:::mb;t] 1o the atmosphere through drift and trans-
wors. Roane State Community Myrian In my study, | €cosystems.
an amatysis of hematological factors was cond chromium, 1o used tobacco plants, which are sensitive to
w-ubersalkome Staltcomnmnitycouege on volun- mlmlychrommtbeml’m‘)fmm contaminants-
Pnesee, The stwdy of 56 individuals was imoen P8 were placed a 15, 300 600 wad L (oo, Potied pramts
members of Anatomy and by : » 300, 600 and 1400 (control) meters from
four Physiology 2320 class cooling towers. Four plan ; ;

3 through March &, 1974, Two s from or a total of § pl tswereharvested;nalweekmtervals
March 5 and the other a pr. 1S, one a medical bi o Weekfandwcreexammedfgrtotal_plant
wohmologist and by the ractical . extracted blood biomass, leaf area, and general vigor estimates.
from each participant by simple fi These par. : ;

v adents sssisted i :"gu"gndt method. The P :?wai were correlated with concentrations of
m_ of the data, A of fouxr § logl;cal work and chrm"mf“mum) m?uggawﬁmased tracg el;mcnts (in th:s case
SRAMINATON total t tests was per- i I e contamination to vegetation as
jormed on cach individual. These include blood result of thec ooling tower operation.
Wx , blood QH (Nitrozene), and ABO-Rh el i Az s
(Landsteincr). In addition, blood pressure was also recorded, In i of Palyeiiglene Miciomphéces”, Lews E. While
an HRRTVieW m each participant such factors as and John M. Graves. Lincoln Memorial University. Heretofore,
stx, height, weight, current prescribed medications, m&wfy’ dws,,tssh,:°;°°"idt:r"gn in polyethylene have been an almost ex-
gowlatory problems, temperament, and - g ng process, with testing times i
T aoted. 1, occupational specialty few weeks to several years.wl ¢ ragig o 8
Though the test methods used were not of a high clinical Through the use of microscopic samples, spheres ranging from
corumity but Tather those commonly used in the educat 100 to 500 microns in diameter, we have now done considerable
whoratory, a diversity of blood factors was amucaUORﬂ studies on the effects of short term oxidation in polyethylene.
mdiiduals sampled and the testing provid edmhvalua%‘;g the Oxidation will add little to the overall sphere diameter but
penience for student clinicians. Two accounts of ) would add considerably to the density of the microsphere. For
ghacose level were recorded. blood pH levelso a high this reason studies revolved around the use of density gradient
blood and ABO-Rh types ol ¥4 e nos were all columns, set up and calibrated under precise ASTM standards.
mﬂﬂ b &l o h bloodosely resemb national scale. Through' this research we have been able to calculate per-
incidences high pressure were suspected on centage ovidation from knowing only density changes and sphere

evlmtions of the recordings.

A3 a‘conchshn of the experiment students will prepare an
evalmation with proper written explanation of the findings on
wach test performed and report the results to the participants.
In the case of any abnormality, proper referral to local medical
specialists will be advised. The college infirmary will receive
a comprehensive report of the findings.

“4 Swdy of Some Chemical and Physical Properties of
Cemer Hl Reservoir in Termessee in @ Year of Heavy Spring
Robertson, Tennessee Technological University.
made during June-August 1973 of several para-
temperature, hardness, alkalinity, and light trans-
) in Center Hill Reservoir and possible rela-
the heavy spring and summer rains in 1973 (40.83
Janvary-June). Data was compared to that amassed
in 1966:7 (rainfall for the same period was
23.82 inches respectively).
study indicated little correlation between
the investigated parameters. No cause-
ing rains of two years and
resultant was found. sg:m‘umimrm with the 1966-7
of Amold Gnilka showed the concentration of total
ﬂldu& hardness, and tolalL «'ukqlmuy tofbe hlgh::
phenolphthalein alkalinity was ol a
and the pH of a more alkaline range in 1973,
inconsistences accured between the turbidity
apparont color, and the light transmisston at depth near
of August with the latter remaining high while the
towe. No unusual variations resulted from in-
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Tobaceo to Chromim from Cooling Tower
Dreyer, Tennewsee Wesleyan College. The

ohromium, 2ine, and phosphorous compounds
recirculating water Of cooling towers fn widely used to
cartosion and " Elements from natural streams in
walet and u'ﬁmrammmmmxmm
Uhough evaporation, Quantities of these elements of
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sizes. Accuracy of the formula verses microanalysis shows an
average deviation of approximately .5% in our isolated cases.
Further experiments are underway to determine if this holds
true in a wide range of sphere sizes.

“Analysis of Gap Creek During a Flood Time”. Jerry Gray.
Lincoln Memorial University. Samples of water were taken
from three points in Gap Creek over a ten-day period. The
water was analyzed for pH, acidity, alkalinity, hardness, total
solids, total phosphate, chemical oxygen demand, and con-
ductivity.

“4 Preliminary Search for the Distinguishing Characteristics
Among  Academic  Restriction/ Probation  Students”. James
Sterling Fitzgerald, Bryan College. The major objective of this
study was to determine in what areas of performance and
ability the low-achiever significantly differs from the student
who experiences no difficulty. The subjects were 44 students
in academic restriction/probation during the 1973-74 academic
year compared with a randomly sampled control group from the
student body at large. A statistical analysis of thirteen dif-
ferent areas of performance and ability was conducted. Statisti-
cal significant differences were found at the following significant
levels in the following areas of performance: .001(99.9%),
American College Testing (ACT) program Social Science and
Composite, Science Research Associates (SRA) test vocabulary,
Otis Quick-Scoring Mental Ability test and High School Grade
Point Average; .01(99%), ACT English, Math, and Natural
Science, the Differential Aptitude Abstract Reasoning test, and
SRA Total Reading; .05(95%), SRA Comprehension. Not
statistically difference were the SRA Reading Rate and Reading
Skills scores. As a group, the academic low-achievers read at a
more rapid rate than the control group.

The results show a probably mental impariment compounded
by weak comprehension  and vocabulary, In adglitio_n_. the
low-achievers, as a group, also appear to have a mabn}nty‘to
manipulate abstract concepts and principles, The combination
of ACT scores and High School GPA into a well-designed
measuring instrument could prove to provide the best pre-
diction of possible college success. :
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“An Investigation of Effects of a Vitamin-E Deficient Diet
on the White Rar.” Bill Brewer and Jim Anderson. Bryan
College. Studies on white rats on a Vitamin E deﬁcn_cm diet
were begun approximately one month prior to l?recdmg _nnd
were compared with controls over the same period ol" time.
Weight gains were inferior in all cases 1o subjects on a Vitamin
E diet and to those on a Vitamin E supplemented diet.

Breeding results indicated only one conception with resulting
abortion of offspring and loss of the entire litter. No more
pregnancies were obtained after over 100 days on the defxqem
diet. Males were sacrificed and their sperm were exalmmc.d
under the phase microscope. Sperm of all males (on Vitamin
E supplemented diet, on the deficient diet, and controls) were
motile and similar appearing in size and shape.

The females were then placed on a normal diet and expos_ed
to control male, The one who had aborted did not breed again.
The other female bred and delivered a normal appearing litter
of seven males and five females. The mother and offspring
grew well and appeared normal but at weaning showed an
ave;age weight gain below that of controls of almost 20 grams
each.

_ Subjects were sacrificed and showed a difference in pigmenta-
tion of one lung in both sexes on a deficientd iet.

. Results show a Vitamin E deficiency does result in apparent
irreversible sterility in males and temporary sterility in females.

“The Effects of Vitamin E on the White Rat.” Colleen
McCarly,. Becky Ely and Tim Faugl. Bryan College. Vitamin E
in quantities of 1.5 mg. per rat per day was fed to three
femnl_w and two male mice for a period of one month prior to
breeding. Controls from the same litter were studied simulta-
neously.

Body weight gains were comparable over this period of
study, but both the females and males on Vitamin E gained
weight during estrus and breeding, while with controls both
sexes lost weight. Controls yielded normal litters of eleven
rats with a reasonable distribution of sexes— seven females
al_ld .lour males. All females on Vitamin E yielded abnormal
distribution of sexes. One had only four to survive; one pro-
duced etg!\l females and only one male; and another which
had previously devoured her first litter, produced seven
males and two females when bred to a control male.

Body weight gains for all the offspring of Vitamin E mothers
were b'elov{ those of controls. These tesults appear to indicate
that Vitamin E may play some role in the expression of genes
in offspring.

“Th.e Effects of Responses of Another Person in an Auditory
Intensity Recognition Task.” William D. McBrayer and Michael
D. Bldem!an. University of Tennessee at Chattanooga. Five
observers in an auditory intensity recognition task heard the
response of another person before emitting their own response.
The data were analyzed by application of a mathematical model
for signal detection behavior. Three parameters of the model
were estimated from the data; a parameter reflecting sensitivity
to 1315e!15|ty of the tones being judged, a parameter reflecting
senmsitivity to responses of the other person, and a decision cri-
terion parameter.

Estimates of the p s were ob d from the daf
two experimental sessions. In each session, 500 judgements t:re::
made. For the first 200 trials, responses of the other person cor-
nftponded perfectly to the tone intensities. For the last 300
trials, responses of |hc other person were emitted according to
a random sequence, with @ priori probability of one of the re-
sponses equal to .75.

Of particular interest for the present study were estimates
of the parameter reflecting sensitivity to responses of the other
person. F._sumales oi. this‘ parameter were positive for all
obwve{s in both indicating i with the other
persons’ responses. In addition, estimates of this parameter were
virtually invariant for individual observers across sessions, indi-
cating that this aspect of the decision behavi of"‘"'

was quite i No ive ch

ual

the

decision criterion parameter were obtained, indicating mh:
in::l ol' the responses of the other persons were sgm;ictl::
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“Motion Picture Interferograms.”’ Roger Farrow and Wiy
Mc(Ailcc. The University of the South. Studigs of the e?”felc"t'“;'}
steady-state electric fields on thg evaporation rate of Wwater
require knowledge of the interaction of the electric field with
the liquid diffusion layer. Laser interferometer techniques allow
4 visual display of the diffusion layer during the application of
intense uniform and non-uniform electric fields; results indicat
a flattening of the diffusion layer when the electric fielq i:
strong enough to produce a corona discharge from the electrode
above the water surface. For display purposes, motion pictures
of the flattening effect were employed, since the dynamics of 1
effect are most easily seen by this method. ©

“Contour Plots of Hydrogen Like Atomic Orbitals.” Gaylord
T. Walker. The University of the South. It is possible to pro-
gram a computer to perform the task of plotting contour fync.
tions of probability density for any one or two particle dynam-
ical system. In the specific case of atomic orbitals, this is ap
electron density of a hydrogen-like orbital. The quantum
mechanical aspects are relatively simple, and most of the effory
is directed toward programming the comp to the
necessary mathematical manipulations. Graphs are most con-
veniently displayed in a two-dimensional cartesian system. Waye
functions, however, employ three-dimensional spherical polar
coordinates, and a transformation must be made, The wave
functions themselves are derived from general generating
formulas. Three independent functions (radial, declinical
azimuthal) of one variable each are combined to yield the‘
function Psi. Probability densities are plotted as Psi*Psi/
Psi*Psi(max) which, by the postulates of kuantum mechanics,
is proportional to the probability of finding the electron in that
interval. The computer then takes this probability, multiplies it
by a factor of ten, an prints it as an integer in a contour plot,

“The Extinction Curves of Taste Avoidance Learning in Rats.”
Rick Osgood. The University of the South, A procedure which
set learned taste avoidance against learned safety suggests that
learned tasted avoidance is the more powerful of the two in
controlling behavior. Following extinction of the avoidance
b.ehavior through repeated presentation of the saccharine solu-
tion, Ss received an additional poisoning. The strong avoidance
obtained suggests that the learned safety of the extinction trials
was less powerful in controlling behavior than a single re-
poisoning experience. The adaptive advantages of this mech-
anism were discussed.

"‘Similari_ly of Parabolas.” Dan Stancil. Tennessee Techno-
logical University. The concept of two polygons being similar,
or at least two triangles being similar, is well known but it is
usually defined in terms of angles and/or sides of the geometric
figures. Such a definition precludes any generalization which
would apply to planar curves or other planar sets, but the con-
cept of one set being a projection of another can be used to
define what is meant by two planar figures being similar.
_The term projection ratio is also defined and the projec-
tion of an_arbm'ary bounded planar set is investigated in terms
of the projection ratio.

Corresponding points are also defined for two planar figures
and a computer program has been written which will give the
:::rg)lcn:ste:oot; env::mt.orin any parabola if the distance frol:n

ex is known and i i ©
S ponigirdint & ke f the coordinates for t

"“Effect of Sodium Chloride, Sodium Dodecyl Sulfate, and
‘g;w Iolnl.s on_the Denaturation of B. Subtilis ya An{ylase by
Tece Hugh P. McClannahan and J. M. Wakim. University of
denaturati at Martin. The effects of some reagents on the
MaClop 5 lr;te of a amylase by 6M urea were investigated.
6M ure‘; ‘:iid. M concentrations when used simultaneously with
dodecyl sulfat not effect the rate of denaturation. Sodium
denaturation. _e‘_h(2.5 X 10-3M) slightly enhanced by the urea
of the jon: lo-sfaeffect of Zn** depend on the concentration
while 10-:M enhanci;:dz:: eftfm'f LO—'M had slight protection,

rate of denaturation.

The effect of Zn*+ alone on the activity of the enzyme was

also i i
Investigated. The enzyme activity was lowered in the
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of Zn*t falling to about 10 - .
""ﬁe"%e inhibition of the enzyme by zn‘?ﬂ::::lm‘g‘ 10-:M A mice were placid whereas group B exhibited fear, anxiety, and
%e':'c}sible when the Zn** concentration was less than m_});;cej\n: :x;:;;abﬂil:y, " da Ty S, tesy ke weep plﬂéed e
¢ 8¢ box and behavior observed, Group A remained by the

“iM the inhibition was reversible but the amount of enz
;gti\'ity re‘covered+depended upon the time of incubation ofyfﬂi
enzyme with Zn**. The denaturauop of the enzyme by 10°'M
Zntt was similar to the denaturation of the enzyme by 6M
urea. Since Zn** is known to cause dimerization and/or ag-
gregation of B. Subtilis a Amylase, the results of the present
study arec onsistent with our hypolhems' that the irreversible
denaturation of the enzyme by 6M urea is due to aggregation.
Investigations pertaining to the molecular changes associated
with the denaturation process are now in progress.

«Carbohydrate Content and Binding of Carbohydrates 1o
a-Amylase.” Robert Thornburg and J. M. Wakim. University of
Tennessee at Martin. Passage of B. Subtilis a-amylase through
Sephadex G-25 column's'ylelds an enzyme with approximately
120 percent of the activity of the native enzyme. Attempts to
detect and isolate an inhibitor from the enzyme have been
unsuccessful.

This enzyme was found to contain 1.8 percent carbohydrate.
From the carbohydrate content, the minimum molecular weight
of 11,000 was calculated. Since the molecular weight is 48,000,
it was estimated that the equivalent of 5 glucose residues were
present per protein molecule. Besides, the carbohydrate moieties
were tenaciously bound to the protein and could not be
separated from it by 10 percent TCA treatment or gel filtration.

No binding of a or Schardinger-Dextins, glucose or
maltose to a-amylase could be detected. The enzyme did not
hydrolyze the Schardinger-Dextrins; neither was its activity on
starch inhibited by the presence of these sugars in the medium.

“The Hydrolysis of Aromatic Anhydrides in the Presence of
Cyclohep ylose: R i Kinetics for P-tert-Butylbenzoic
Anhydride in Buffered Aqueous Acetonitrile Solutions.” T. E.
Cupples and C. R. Wasmuth. The University of Tennessce at
Martin. A probable reaction mechanism for the hydrolysis of
p-tert-butylbenzoic anhydride in the presence of cycloheptaamy-
lose in alkaline aqueous solution includes ester formation through
the reaction of a cycloheptaamylose-anhydride inclusion complex
as the rate-determining step. Comparisons of rates of reaction of
p-tert-butylbenzoic anhydride in the presence of cyclohepta-
amylose with rates of reaction in the absence of cyclohepta-
amylose cannot easily be made because of the low solubility
of the uncomplexed anhydride. Such comparisons can be made
of the rates of reaction in an aqueous carbonate-bicarbonate
buffer solution containing 25 percent by volume of acetoniu'l'l‘e.
In this solution the hydrolysis of ur plexed p-tert-butylbenzoic
anhydride followed through absorbance measurements at 257
nm and 25° has been found to be first order with respect to
anhydride.

WESTERN REGION
CHRISTIAN BROTHERS COLLEGE

“Electrical P¢ in  Di ipula, (Venus' Fly-
Trap).” R. Alan Jamison. Christian Brothers College. The plant,
whose name is derived from its insectivorous habit, is described
Experimental results pertaining to the elec!romoti\-le properties
of the plant are summarized beginning with the first recorded
account published by Dr. J. Burdon Sanderson. It is ghe
purpose of the current experimentation to record the action
potential produced in Di ipula and to record intra-
cellular potentials prior to and during the occurrence of spon-
taneous action potentials. These potentials are compared to
the electrical potentials found in mammalian muscle. ) )

“A Study of Precision Measurement of Absolute Gravity with
Kater’s Reversible Pendulum.” Danny W. Chandler. Bethel
College. The use of a reversible physical pendulum for determi-
nation of the absolute value of the acceleration of gravity IS
discussed, including analysis of the various factors which affect
the accuracy of the results. .

“Touch—A Factor for Growth and Development.”. Nancy
Mackley. Christian Brothers College. Five newborn mice (A)
were each fondled for about three minutes daily for five days
and again after weaning. Five control littermates  (B) :::
handled only for routine cage cleaning. After fifty ?ysb
groups were placed singuly in the experimenter’s hands. Group

walls less than group B and went to food in the center of
the box soomer than group B. Group B mice urinated and
del’ecgted while being tested, whereas group A did not. Group
A mice exhibited calmness and were not disturbed at extra-
neous noises. Group B mice were readily excited, irritated
and nervous when confronted with any stress. Thus, handled
mice showed a significantly different emotional behavior than
the controls, the difference being attributed to the amount of
time and age at handling.

“Effects of Varying Levels of Vitamin B, on Mouse Growth.”
Gary Oberste, Christian Brothers College. The purpose of this
experiment was to study the effective relationship between vary-
ing levels of Vitamin B, deficient diets. These mice were
separated into five groups which were fed diets containing 0,
8.3, 41, 83, and 208 mg of pyridoxine hydrochloride per gm of
diet food. Twenty-eight day old mice were started on a diet
totally deficient in Vitamin B, After two weeks the greatest
growth and weight gain was attained by the group receiving
83 mg. The least growth increment was shown in the mice
receiving 0 mg. These differences are not statistically significant
for the two week period. Further measurements of body weight
changes, tail length, and lesions on the eyes, feet, ears and
mouth regions are in progress to note significant data.

“A Method for Measuring Reaction Rates for the Ruthenium
Tetroxide of p-Chlorobenzhydrol in Carbon Tetrachloride Solu-
tion” Jimmy N. Williams and C. R. Wasmuth. University of
Tennessee at Martin,

“A Comp ive Microbiol. ! Assay of Bacterial Popula-
tions in Marketable Milk.” Susan M. Pacton, Christian Brothers
College. Milk is an excellent medium for bacterial growth,
which can increase rapidly. Allowed to stand for several days
at 20 C, milk flora increase to astronomical figures, dependent
on adaptability to pH changes, fermentation of lactose, and
hydrolyzation of fat and casein. Bacterial infestation proceeds
as the oxygen content is diminished by the dancy of
anaerobes and subsequent prolonged decomposition by fungi
and enzymes. To determine numbers and types of bacteria
present, duplicate samples of Midwest, Sealtest, and Depns
brands of milk, all stamped with the same date of pasteuriza-
tion, underwent the Reductase test to determine the classifica-
tion according to grade, and a Standard Plate Count for an
estimation of bacterial populations to determine conformity to
the regulations established by the U. S. Department of Health.
Further biochemical tests were employed for species specific
determinations of the bacteria present.

“Qualitative Analysis by the Process of 14-MeV  Neutron
Activation Analysis.” Bill Langham. Christian Brothers College.
The purpose of this experiment was to investigate Neutron
Activation Analysis to determine whether or mnot it can be
developed into a relatively quick and easy way to detect isotopes
in trace amounts in an arbitrary sample of matter. The method
is to bombard the sample with neutrons to make the trace
isotopes radioactive and to count the gamma rays which are
emitted from the decay of the radioactive isotopes. The radio-
active isotopes are determined by moting the energy of the
gamma rays most frequently emitted (gamma ray spegu'oscopy)
and the stable isotopes originally present are determined from
tables of nuclear reactions.

uf . Ascorbic Acid as a Possible Cancer Treatment.” Frank
D. Parks and John W. Ware III. Christian Brothers College.

is investigation was designed to study the possible effects
of L-ascorbic acid in the treatment of murine carcinomas. The

na was a y tumor induced by the Bittner virus.
All experimental animal; ived tr 1 from a previously
infected mouse. The tmor was excised and injected sub-
cutaneously, using a University of Illinois needle. Effects of
reatment were proportional to the intraperitoneal dosage of
the vitamin: 20 mg 3 times weekly was 100% fatal within five
days; 10 mg 3 times weekly was 80% lethal within 10 days; §
mg and 3 mg doses had no significant effect on tumor growth
or survival. The physiological uptake of 1-C*t-ascorbic acid in
normal as well as carcinomic mice is currently under investiga-
tion.
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